WHAT IS CLAIMED IS 



1. ^semiconductor device comprising: 



rate having a semiconductor region. 



sulating film formed on said semiconductor 

5 region and having aXroperty of ref loving due to a heat treatment 



nder predetermined opnditions. 




a second insulating(^f ilm formed on said first insulating 
film and containing at leasvt silicon nitride, and 



a supporting film formed^ on at least one of the upper 
10 and lower surfaces of said second iSnsulating film for applying 
to said second insulating film a srtess against deformation 
of said second insulating film caused nty said heat treatment. 



2 , 



including a 



Lconductor device as set forth in Claim 1, further 

film formed at a higher level than 




15 said first insulating f 



due to a heat treatment 



d having a property of ref lowing 



Ld predetermined conditions. 



3 . 



A semiconductor device as set forth in Claim 1, wherein 



said supporting film is patterned so as to cover at least a 
region including a formation region of said second insulating 




20 film with respect to a common projection plane. 



4 . 



A semiconductor device as^set forth in Claim 1, wherein 




said semiconductor device is a stacked DRAM cell cornpxising 



a gate formed on said semiconductor region. 



impurity 



diffusion layer formed in a region sideways 



said semiconductor region, an inter 



formed on said gate and said semiconductor region, a storage 
node filling an opening formed in said interlayer insulating 
film and extending over a part o'r^aid interlayer insulating 
film, a capacitor insulating f^lm formed for coverage over said 

/ 

storage node and said interlayer insulating film, and a plate 




said gate in 



insulating film 



electrode formed in opposed relation with said storage node 
via said capacitor/ansulating film. 



said first insulating film defining said interlayer 




insulating falm. 





said second insulating film defining said capacitor 



insula-ting film. 



said supporting film comprising an insulating film 



nterposed between said interlayer insulating film and said 



capacitor insulating film. 



iconductor device as set forth in Claim 1, wherein 
said semiconductb^device is a stacked DRAM cell comprising 



a gate formed on sai 




miconductor region, an impurity 



diffusion layer formed i 



said semiconductor regio 



ion sideways of said gate in 



terlayer insulating film 



formed on said gate and said semiconcb^ctor region, a storage 
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n6(de filling an opening formed in said interlayer insulating 
filmland extending over a part of said interlayer insulating 
film, a capacitor insulating film formed for coverage over said 
storage nodes^nd said interlayer insulating film, and a plate 
electrode f orme^ir|Capposed relation with said storage node 
via said capacitor^ujJ-siTivating film, 

said first in^jt^^ting film defining said interlayer 
insulating film, \. 

said second insulat ing^film defining said capacitor 
insulating film, 

said supporting film defining sHid plate electrode. 

6. A semiconductor device as set forth in Claim 4, 
wherein said storage node is a cylindrical storage node , 

and 

wherein an etching stopper film is further provided as 
overlying said supporting film and underlying said storage node 
and capacitor insulating film so as to be utilized during the 
formation of the cylindrical storage node. 

7. A semiconductor device as set forth in Claim 1, wherein 
said second insulating film comprises a silicon nitride film. 

8. A semiconductor d'^^^ce^as set forth in Claim 1, wherein 
said semiconductor device isT^N^tacked DRAM cell comprising 
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a gate formed on said semiconductor region, an impurity 
daSffusion layer formed in a region sideways of said gate in 
said \semiconductor region, an interlayer insulating film 
formed on said gate and said semiconductor region, a storage 
node filliHsg an opening formed in said interlayer insulating 
film and extei\ding over a part of said interlayer insulating 
film, a capacitopv insulating film formed for coverage over said 
storage node and sfi^id interlayer insulating film, and a plate 
electrode formed in opposed relation with said storage node 
via said capacitor insusLat4.ng film, 

said first insulaxlm:'g'N^ilm defining said interlayer 
insulating film, U \J 

said second insulating fSLlm defining said capacitor 
insulating film and comprising an oxidized silicon nitride film 
formed by oxidizing a silicon nitride film, 

said supporting film defining saM plate electrode and 
covering a region including a formation regron of said capacitor 
insulating film with respect to a common prsojection plane, 

said interlayer insulating film having ay property of 
not ref lowing due to a heat treatment for oxidizing ^id silicon 
nitride film, 

9, A semiconductor device as set forth in Claim 6, 

wherein a lower surface of a cylindrical portion of said 
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cylindrical storage node is spaced from a top surface of said 
etching stopper film, and 

wherein said capacitor insulating film is formed for 
coverage over surfaces of said cylindrical storage node and 
said etching stopper film. 

10. A seiuiconduct or device as set forth in Claim 6, v/hersin 
said etching stopper film comprises a silicon nitride film. 

11. ^^semiconductor device as set forth in Claim 3, 

whereihssaid storage node is a cylindrical storage node, 
and >^ 

wherein said supporting film comprises a TEOS film and 
serves as an etching stopper r^iJ.m during the formation of the 
cylindrical storage node. ^ 

12. A semiconductor device as set forth in Claim 1, wherein 
said first insulating film comprises a BPSG film. 

13. A semiconductor device as set forth in Claim 1, wherein 
said supporting film comprises a silicon oxide film. 

14. A process for fabricJ^tion of a semiconductor device 
comprising the steps of: ^-^^^T N 

a first step to deposit^eN. first insulating film on a 
semiconductor substrate, the/firstV insulating film having a 
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property of reflowing due to a heat treatment under 
predetermined conditions; 



a second step to perform a first heat treatment under 
said predetermined conditions thereby causing said first 
insulating^ f ilm to reflow for planarizat ion thereof; 



a thir^ step to lay a second insulating film containing 
silicon nitride over said first insulating film; 



a fourth st^p conducted after said second step and prior 
to or subsequent to\said third step so as to form a supporting 
film on the substrata., the supporting film having a property 
of not ref lowino^ du^ t^\ a heat treatment under said 
predetermined condition 



a fifth step f ollow/hg said fourth step so as to deposit 
a third insulating film/On the. substrate , the third insulating 
film having a property of refiowing due to a heat treatment 
under said predetei/mined conditions; and 



a sixth step to perform a second heat treatment under 
said predetermined conditions theretoy causing said third 
insulating film to reflow for planariz**&t ion thereof, 

wherein in said sixth step, a stress against deformation 
of said second insulating film is appliedxthereto by said 



supporting film. 
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A process for fabrication of a semiconductor device as 
set ^orth in Claim 14, further including a step conducted after 
said ^hird and fourth steps and prior to said fifth step so 
as to pa*:tern said second insulating film and said supporting 
film in a\manner that said supporting film covers at least a 
region incl\iding a formation region of said second insulating 
film with respect to a common projection plane . 



16 . 



A process for fabrication of a semiconductor device as 



set forth in Claim 14, 



wherein saidXfourth step is conducted prior to said 



third step. 



further iVicludingv a step \f ollowing said third step so 



as to perform a thir* 



at Ntrea^J^ment under said predetermined 



conditions thereby oxidiz^g a surface of said second 
insulating film for f orma'^/ionxof an oxidized silicon nitride 
film. 



wherein in sal^ step to perform the third heat treatment , 
a stress against deformation of saiti second insulating film 
is applied thereto by said supporting: film. 



17. A process for fabrication of a Semiconductor device 

functioning as a stacked DRAM cell comprx^ing the steps of: 



a first step to deposit a first insulating film on a 



semiconductor substrate having an impurity disf fusion layer. 



tWe first insulating film having a property of reflowing due 
to a\heat treatment under predetermined conditions; 



second step to perform a first heat treatment under 
said predetermined conditions thereby causing said first 
insulating kilm to reflow for planarization thereof; 



thlrdXstep following said second step so as to forrz. 
a supporting filin having a property of not reflowing due to 
a heat treatment imder said predetermined conditions; 



a fourth step \o form a contact hole extending through 
said supporting film andvsaid first insulating f il^n and to said 
impurity diffusion layer 

a fifth step to deposit a ^irst conductive film for 
storage node on the sut^trate. including said contact hole; 



a sixth step to pattern ^Wid first conductive film for 
storage node for forming a ystora^e node connected to said 
impurity diffusion layer; 

a seventh step f olllowing said si^th step so as to deposit 
a second insulating film comprising a siJSicon nitride film for 
coverage over a surface of said storage \ode and an exposed 
surface of said supporting film; 

an eighth step following said seventAystep so as to 
perform a second heat treatment under said Redetermined 
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conditions thereby oxidizing a surface of said second 
insu>lating film for formation of a capacitor insulating film 
comprisjlng an oxidized silicon nitride .film; and 

a ^nth step following said eighth step so as to form 
a conductiveXf ilm for plate electrode on the substrate; 

'..'herein \in said eighth step, a stress against 
deformation of saioksecond insulating film caused by said second 
heat treatment is applied thereto by said supporting film. 

18. A proceste for fabrication of a semiconductor 

device as set forth in c\aim 17, further including: 

a step following saick ninth^s^ep so as to form a third 
insulating film on Vhe substriate, the\ third insulating film 
having a property of re!6iQwing due^^^or a heat treatment under 
said predetermined conditions^/arid 

a step following tlie above steb so as to perform a third 
heat treatment under sapid predetermiK^d conditions thereby 
causing said third insulating film to refVow for planarization 
thereof; \ 

wherein in said planarization step, V stress against 
deformation of said second insulating film caused by said third 
heat treatment is applied thereto by said supporting film. 

19. A process for fabrication of a semiconductor\device as 
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set forth in Claim 17, 



wherein in said third step, the supporting film is 
formed of a TDOS film; 



said proaess further including a step conducted after 
said fifth step and prior to said sixth step so as to form a 

core of cylindrical storage node on said first conductive film 



for storage node. 



e core comprising a BPSG film; and 



a step following the above step so as to form a second 
conductive film for sVorage node on the substrate including 
said core of cylindrical storage node; 



wherein 



said \sixtnv step , said first and second 



conductive films for stonage nooe are patterned for forming 
a cylindrical stor'a^je nodeXcornprxsed of said first and second 



conductive films for storagte node; 



said process st 




further including a step conducted 



after said sixth st&p and prion to said seventh step so as to 
remove by etchings said core of mie cylindrical storage node; 



wherein said supporting film serves as an etching 
stopper film in said sixth step ann said step to remove the 
core of the cylindrical storage node. 
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A process for fabrication of a semiconductor device as 



set forth in Claim 19, further including a step conducted after 
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said thixd step and prior to said fourth step so as to fo 



rm 



a film foV gap production on said supporting film; 



said^ourth step wherein said contact hole is so formed 
as to extend Mirough said film for gap production, as well; 



said step\to remove the core of the cylindrical storage 
node wherein said\ film for gap production is also removed, 
thereby exposing a isurface of said cylindrical storage node 
that contacts said f:alm for gap production; 



said seventh steto wherein said second insulating film 
is deposited for coverage over the exposed surfaces of said 



cylindrical storage^ode ana^&aid supporting film 



21. A process \f or fabric^ion ok a semiconductor device as 



set forth in Claim 17><urther 



uding a step conducted after 



said second step and prior said third step so as to deposit 
on the substrate an insul/ating film for edge retention having 
a high etching selectilvity to said first insulating film; 



wherein in ^aid third step A said contact hole is so 
formed as to extend through said insulating film for edge 
retention, as well. 



22. A process for fabrication of a semiconductor device 

functioning as a stacked DRAM cell comprising the steps of: 



a first step to deposit a first insulating film on a 
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substrate having an impurity diffusion layer, the first 
insulating filmViaving a property of reflowing due to a heat 
treatment under predetermined conditions; 

a second step to perform a first heat treatment under 
said predetermined \ conditions thereby causing said first 
insulating film to reflow for planarization thereof; 

a third step fallowing said second step so as to form 
a supporting film having a property of not reflowing due to 
a heat treatment under said predetermined conditions; 

a f ourth s-ife'gpto laV ov^^?sSaid supporting film an etching 
stopper film /utilized duAing a \f ormation of a cylindrical 
storage node;\^ \ ^ ^ 

a fifth step to f.oi:m^ contact hole extending through 
said etching stopper flln/, supporting film and first insulating 
film and to said impuxity dir^usion layer; 

a sixth s'bfep to deposiA a first conductive film for 
storage node on /the substrate iVicluding said contact hole; 

a seventh step following said sixth step so as to form 
a core of cylindrical storage nod© on said first conductive 
film for storage node; \ 

an eighth step following said seventh step so as to form 
a second conductive film for storage\node on the substrate 
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including said core of cylindrical storage node; 



a nintAstep to pattern said first and second conductive 
films for storage node for forming a cylindrical storage node 
comprised of said^irst and second conductive films for storage 
node ; 



t^:nt^ step i^olloving said ninth step so as to reraove 



by etching said core 



the cylindrical storage node; 



an eleventh step\ following said tenth step so as to 
deposit a second insulatirra film comprising a silicon nitride 



film for coverage over 



^*a?^^Ace of said cylindrical storage 



node and an exposed/ surf aceXof said supporting film; 



a twelfth stepxf ollowing said eleventh step so as to 
perform a second heat treatni^t under said predetermined 



conditions thereby oxidizXng 



surface of said second 



insulating film for foizming a capacitor insulating film 
comprising an oxidized: silicon nitVide film; and 



a thirteenth step following said twelfth step so as to 
form a conductive film for plate elecDorode on the substrate; 



wherein in said twelfth stepV a stress against 
deformation of said second insulating f j^m and said etching 
stopper film caused by said second heat treatment is applied 



thereto by said supporting film. 
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23 s 



A process for fabrication of a semiconductor device as 



set forth in c\aim 22, further including a step following said 
thirteenth step^so as to form on the substrate a third insulating 
film having a property of reflowing due to a heat treatment 
under said predetermined conditions; and 



a step followjmg the above step so as to perform a third 
heat treatment under Tsaid predetermined conditions thereby 
causing said third insur^iting film to ref low for planarizat ion 
thereof ; 



wherein in said pLLanarization step for the third 
insulating film, a stress against deformation of said second 



insulating film and^aid etcking s<ppper film caused by said 
third heat treatment is appliedXthereto E)y said supporting film. 



24 . 



A process for 



of a semiconductor as set 



forth in Claim 22, further in<5iuding a step to form a film for 
gap production on said e;t^ching stopper film; 



said fifth st^p wherein saioy contact hole is so formed 
as to extend through said film for g^P production, as well; 



said step for removal of said core of the cylindrical 
storage node wherein said film for gap production is also 
removed thereby to expose a surface of saxd cylindrical storage 
node that contacts said film for gap production; 



wherein in said eleventh step, sa\d second film is 
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deposited for coverage over the exposed surfaces of said 
cylindrical storage node and said supporting film. 

25. A procesB for fabrication of a semiconductor device as 
set forth in Claim 22, further including a step conducted after 
said second step and prior to said third step so as to deposit 
on the substrate an\ insulating film for edge retention having 
a high etching seleativity to said first insulating film; 

wherein in sai^ fifth step, said contact hole is so 
formed as to extend through said insulating film for edge 
retention, as well. ^ ^..^^^ 

26. A procesaf for fabrication of a semiconductor device 
comprising the sr^ps of: \ ^ 

a first step to dem^it a first insulating film on a 
substrate having an impuritty diffusion layer, the first 
insulating film having^a property of ref lowing due to a heat 
treatment under predetermined Conditions; 

a second st^p to perform a first heat treatment under 
said predetermined conditions thereby causing said first 
insulating film to ref low for plarfarization thereof; 

a third step following said se&ond step so as to deposit 
a second insulating film comprising a>silicon nitride film on 
the substrate; and ^ 
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a fourth step following said third step so as to perform 
a second heat treatment under such conditions as not to cause 
said first insulating film to ref low thereby oxidizing a surface 
of said second insulating film for forming a capacitor 
insulating film comprising an oxidized silicon nitride film. 



27. A process for fabrication of a semiconductor device as 

set forth in Claim 26 A wherein said first step comprises 
depositing the first insulating film comprising a BPSG film 
having a ref low temperature of not less than 830**C; and 



wherein said 



xtnVs" 



comprises thermal oxidation 



performed at temperatures of not mbre than 820°C. 



28. A process f or^^<abricati.on Q^a semiconductor device as 



se 



t forth in Claim 26, whereiA/in said first step the first 



insulating film comprising a/BPSG film containing 2,0 to 6.0 
wt% of phosphorus and l-Q/to 4.0 wt% of boron is deposited. 

29. A process for fabrication of a semiconductor device as 
set forth in Claim /26, wherein skid fourth step comprises 
thermal oxidation process performed in a dry atmosphere. 

30. A process for fabrication of a\ semiconductor device as 
set forth in Claim 26, further including a step conducted prior 
to said third step so as to nitride exposed surfaces of said 
storage node and said first insulatingX f ilm. 
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A process for fabrication of a semiconductor device as 
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set forth in Claim 30, wherein said nitriding step comprises 
heat treatment performed in an atmosphere of nitrogen or 



ammonia . 



32, A proces^for fabrication of a semiconductor device as 

5 set forth in Claim 26 , further including steps conducted between 
said second and third steps. 



a step to fOCTn a contact hole extending through said 
first insulating film\to said impurity diffusion layer; 



a step to de 



ft— eu^onductive film for storage node 



10 on the substrat^ includoJng said\contact hole; and 



a step to p^tern said c^^ductive film for storage node 



for forming a storage node 
layer; 



nected to said impurity diffusion 



wherein in aaid third step, said second insulating film 
15 is deposited on/ the substrate\ including a surface of said 
storage node; and 



said process further including a step following said 
fourth step so as to form a conductiye film for plate electrode 
on the substrate. 



20 33. 



A process for fabrication of a\semiconductor device as 



set forth in Claim 30, wherein a cylirijlrical storage node is 
formed as said storage node. 




